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FOLDABLE CRAFT 



TVfmrtrAL FIELD 



The present invention relates generaOly to. foldable watercraft and in particular, to craft 
ciq>able of transporting standat4 sWpplng containers and being folded into the dimensions 
5 ofthc same and in so doing reducing hs hall area by no less than 50%. 

SMpping containers are the predonrinant form of transporting containerized goods or 
produce throughout the world, particularly by sea. The international standardization of 
shipping oontaittar ditnensions pennits the use of automated contamer handling systems 
10 ajdflie compatibility of diflferewtttan^ 
land or sea. 

Hxe majority of cargo handling equipuMrtrt is specifically configured to handle containers • 
of intemationaUy agreed dimensions such as those specified in the Australian and 
New Zealand Shippmg container standards AS/NZS 3711.1;1993, the InJemadonal (ISO 

15 1496) or British (BS 3951) standards. The dimensional tolerances permitted under such 
^andards are extremely snmU (between 1.5-lOmm maximum). This enables the use of 
standardized Bfttog and secuicment fittings to be accujately placed at defined positions 
about the container per^hery. Sudhi standardized conlainer handling fittmgs pcnnit 
individual containers to be secured to each other and/or to the deck of a ship, truck, or 

20 j>toae by corre^ondingly dimensioned standard container handling nieans. 

A common feature hi the construction of these contaiiwrs is ^ially designed conwr 
castings. These can be used in cocpunction with mings known as 'twist locS^ 
by the ISO 1161/BS 3951 and AUS/NZS 3711,3:1993 standards) fitted on the vehicle, 
vessel, or lifting apparatus to provide a maple and positive means of restraint. Provided 
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that the twist locks are fully engaged and locked in position, tte container will be 
adequately secuxed and no futiher restraint ssrequir^. 

In many large modem container ports, automated systems daily handle huge votumes of 
cotttamers with minimal human interaction. Howevear, there are many locations unsuited 
5 or ill equipped to rtxeive large container ships bearing multiple oontaicera Suph locations 
may include costal areas/lakes/riversMbutaries/estuaries/is^^ and any other area 
widKyut a suitable harbor. 

It may be? necessary to move individual contains between such locations and a centner 
vessel at a deep water anchorage, necessitating some ^e of intcgcmediate transport craft 
10 capable of txansporthig a shopping contains and general cai^o between flie shore and the 
larger vessel or vice versa* In some instances, it would be adyantegeous for a large 
container vessel itself to carjy such an intermediate transport craft enabling a 
loading/unloading c^ability independent of large harbour fecilities. 

Clearly, such a craft would require the structural int^rity and load carrymg capacity 
1 5 necessary to accommodate a standard shipping container and its load; (vMoh may be up to 
proximately 24 tonnes inchiding the weight of a 3 tonne 6 meter container or a 30 tonne 
12 metre container) in a secure and seaworthy manner. Such requirements would typically 
require a craft ofasignifilcantsizic and strength. Consequ^ly, storage of such a craft may 
be problematic on a vessel configured to shsce objects the size of shipping containers. 
20 Further storage difficultly may arise from the iiregular shape of such a landing craft/barge. 

In many regions of Iho pacific, small islands may be ringed by reefii, be bereft of all- 
weather safe harbour fticiltties and be exposed to potentiaUy adverse weather system and 
resulting large seas. The remote Pacific Norfolk Islands for exanqple, currently receive 
shqp-bom supplies ftom containier ships which are oftm obliged to await j&vorable weather 
25 fi>r daya>to pennit tibie transfer of palletized goods over the side of the vessel into Bgihters* 
(a large boat, barge or dinghy-type ccafi; *- mdnly used in unloading or loading vessels 
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•vrtiich can not reach ttevi^arves at the place of Due to the lade of 

all weather harbour fecUities ashoce, the lighters needs to be lided £roin the water after u$e 
to pcevexA potential damage. N&ritune hisutance costs are particularly high for goods 
transferred jBrom shi^ to shore i» sudi a mamiBr due to tiie imawsed spillage or wat^ 

i ■ ' 

5 spoilage risks. 

Clearly, itt such a supply enviromnent it would be beuteficial to be able to transport sealed 
containers directly ioto a seaworthy vessel located on the container ship and then transfer 
the combined craft and container into the water for transfer to the shore. Also, the ability 
to lift the craft from the water and ttiereafter be ttansported overland to alternative 
1 0 locations would be advantageous, 

Ivfilitary forces of various nations are often posed with the need to trans^ mai]SK>wer» 
materials and equipment to remote locations hy sea. Inevitably^ this may poste Hie 
difficulty of transfocring such materials ashore on potentially awkward coastlines. Bvcn 
beaches can cause dijOficuMes as typical military landing craft still draw over a meter M4ien 
15 they beach. Thus, there is often no practical means of removing containers or pallets ftom 
the craft until the tide recedes. Even then, specialized rubber matting is needed for the . 
motorized transport to access the landing <^rafis. It wotild ih^fore be advantageous if 
crafts used for such activities were coxifigured with a reduced dimigbt whilst mamtalxdng 
ijheir seaworthiness. 

20 Tlrare is thorefore a need, for a wat«raaft enable of being easily Irandled by standard 
r shipping containers handling means when being deployed and/or stored whilst also being 

capable of transporting a standard shipping container in use. Ideally, said craft itself 
should be csqyable of being folded into the dimensions of a standard shipping container. 

AH references cited m this specification are hereby incoiporated by reference. No 
25 admission is made that any reference constitutes prior art The discussion of the references 
states wlmt t^eir authors assert, and the ^licants rescue the right to challenge the 
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accuracy and pertinency of the cited documents. It wiU be clearly wuterstood that, 
although a nuinber of jwioi art publications are refeoccd to ietein, this reference docs not 
constitute an admission that any of these documents form part of fte conanon general 
knowledge in the art, in New Zealand or in any other country . 

/5 It is an object or the present invention to address tife foregoing problems or at least to 
provide tibe pubUc wiOi a useful choice. 

Further aspects and advantages of the present invention will become ^>parent from the 
ensuing description which is given byway of example only. 

nysnxMPRE OF INVENTION 

i 0 According to one a^ect of the present invention there is provided a water raaft with a 
operational deck area capable of carrying a shQ)ping container, said craft betog coll^ble 
into a vohime that is substantially coterminous with a standard shying container and in so 
doii% reduce it*s hall area by no less than 50%. 

Thus, by providing a water craft with tiie capabilfty to be collapsed into the dimensions of 
15 a standard sWpping contamer, tide whole col^psed craft may be moved as a unit using 
standard sh«5>ing container handling systems. Ftaiherraore, the craft obviates the need for 
q«»iali2»d custom storage positions and fittings for the erected craft and may in 
readUy stored in any conventional position suitable for otiber shipping containers, inohiding 
under or on top of other 'containei^ 

go According to another aspect of tibiB present im^ontiiere is provided a craft sub^^ 
as described above wherein said craft is formed iBrom a pluraUty of releasably secureablc 
sections movable with respect to each oth» enabling the reversible configuration of the 
craft m an eacected configuration for use as a water craft and a coll^sed configuration for 
storage and/or transport 

25 As used herein, the tenn 'shipphig container' Xf^eta to a substantially cuboid container 
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dimensioned in accoidance with any lecognised B3tk>iial or inteotatioiial format or ISO 
standard for shiyiping coxxtainers. 

It will be understood liiat all le&rences to tiie orientation of the craft are made with respect 
to the craft deployed for use in the water and do not imply any restraint or restriction on the 
5 orientation of the container in ils collapsed configuration during traxxsport and/or storage. 

According to one embodiment, said sections are pivotalty and/or sUdaWy attached to at 
least one adjacent section. 

In an alternative embodiment, said sections are detachable fiom each other. 

Preforably, said craft is provided with standard shipping container lifting and attachment 

10 fittings. 

•/ 

• Preferably, the base section includes standard lifting and attachment fittings on an i^pp^ 
sur&ce. 

Preferably, at least some said lifting and/or attachment fittings are placed in locations on 
the craft such that in the collapsed configuraliony the position of the fittings coire^ond to 
1 5 the positions of comparable fittixigs on standard shipping contains 

According to a fiuther aspect of the present ijovo 

as described above wherein said sectbns includes a substantially rectangular base section 
with port and starboard longitudinal sides, said base section having a Iraigtb and width 
corresponding to those of a shipping container, and a lower sur&ce forming a bottom hull 
. 20 sur&ce oftfae craft when configured in said erected configuration for aquati 

Preferably, said craft also includes port and starboard centre sections, locatable alongside 
the respective port and starboard sides of the base section* 

Preferably> said craft further includes port and starboard bow sections and port and 
starboard stem sectiorus, locatable fore and aft of the port and starboard centre sections 
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respectively. 

In one einbodiment, said port and starboard centre sections are both nwveable betwe«i the 
said erected and said collapsed configurations by pivoting and/or sliding fl»m a position 
laterally outboard fiom said centre section to a position on top of said base section 
.6 respectively. 

Preferably, said port and starboard centre sections aje pivotable through approjdmately 90* 
about said port and starboard longitudinal base sides* preferably in coigunction -with the 
re^eotive port and starboard bow and port and starboard stem sections. 

to an altemaiive enibodiment, said port and starboard centre sections are both moveable 
^ betweeh the said erected and said collapsed configuration by detaching and relocating fiom 
' B podtion laterally outboard fiom said centre sectioia to a position on top of the ports and 

starboard sides of saM base sec&m respectively. 

According to a fiirther as^wct of the present invention, said port and starboard bow and port 
and starboard stain sections are moveable between the said erected and said collapsed 
15 configuration a^ tt© movement of lie port and starboard ceaaiace se<rtions on top of the 
base section by pivoting and/or sliding ftom positions fore and aft of the port and starboard 
centre sections respectively, to a position on top of swd port and starboard centre sections 
respectively. 

Preferably, said port and starboard bow and port and starboard stem sections are 
,20 substantially pivotable throu^ s^proximately 180' about lateral axes respectively located 
at the fore and aft ends of the port ami starboard centre sections petpendicular to tlie 
longitudinal sides of the base section. 

■ In an altscnative embodhnent, said port and starboard bow and port and starboard stem 
sections are moveable between the said erected and' said colli^psed configuration by 
25 detaching and relocating ffcom positions fore and aft of the port an^ starboard centre 
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sectioxis respectively^ to a posxdon on top of said port and starboard centre sections 
xiBspectiyely. 

According to a further aspect of the present invention, ^d craft further includes a bow and 
stem centre section^ respective^ located fote and aft of the base 

5 Preferably, said bow and stem centre sections are moveable between the said erected and 
said coIk4)$ed con£^;uiatk>n by pivoting and/or sliding ftom positions fore and aft of tiie 
base section to positions on top of the fore and aft ends of the ba^ 

Preferably, i^d bow and stem centre sections are substantially pivotable and/or slidable 
through approximately 90"" about teteral axes respectively located at the fore and aft ends 
1 0 of the base section perpendicular to the longitudinal sides of &e base respectively. 

In an alternative enQ(bodinxent> said bow a^ 

said erected and said collapsed configuration by detaching and relocating ftom positions 
fore and aft of the base section to positions on top of the fore and aft ends of the base 
section. * 

15 According to one aspect of the present invention, when in the collapsed configuration, the 
outv^d surfece of the sections form a substantially regular cuboid corresponding in 
dimension to a shq>pmg coatainer. 

Preferably, the base section also iwludes standard lifting and attachment iGttings on a 
lower surfei&e of said base section^ 

2fd Preferably, the pott and starboard bow and stem sections include standard Ming and 
attachment fittings on lower outer corners when in said erected configuratloxL 

Whilst the above described reversible configuration of the craft in an erected configuration 
and a collapsed configuration may be one of several possible configurations, it has been 
found to be particularly esqpedient in tenns of practicality of erectiqg/collapsing. 
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voiumetric efficiency in ibe ooDsawed coiifig««ati<m and providing a sea->^oithy, strong yet 
light ciaft. 

In order to ensure liie craft may be collapsed into the strict dimensions of a dripping 
contains a»d yet retain fbe requisite strength to carry a fiiUy loaded container when 
erected, a precise inlerrelation is required between the dimensions/proportions of the 
constitueat sections fomdbag ibe craft. 

Preferably, each section is releasably securable to at least one a^acent section in the 
coU^)sed and/or erected oonf^wations to fiwin a rigid stru^ 

According to a yet further aspect of the present invention, ^ nwadnwrn lffl)g«^^ width and 
height of the sections, as measured in the raected configuration are formed in accordance 
with one or more of the following criteria: 

- the height ofthe port or starboard bow section is sirt>5tantiaUy equal to the height 
tiiB port or starboard stem section; 

the length of the port or starboard bow section snbstantiaUy equals the port or 
starboard stem section; 

the height of the port ox starboard cenbce section phis the port or starboard bow 
section phis the base section substantiaUy equals the height of a shipping contamer; 

the height of the port or starboard centre section ptas the port or starboard st«n 
section phis the base section substantially equals the height of a shying container, 

- thclengthoftheboworstemsectionpJuslhehwghtofthebasesectionsubstaHtially. 

equals height of a shipping container; 

the height of the bow and stem section plus the length of the port or starboard centre 
section substantially equals the lengdi of a shqjping; 



^ENDSD SMEET 
IPEA/z^^ll 



PCT/NZ03/00035 
15 October 2003 



9 

the leng& of the bow secti<m substantially 

the length of the port or starboard bow sectioii plus the length of the port or bow 
stem section is substantiaUy eqwl to the length of the port or starboard centre 
sectk>XB; 

the wktth of the port or starboard bow section phis the width of the port or starboard 
centre sections plus Ihe faeigfat of the base section substantially eqnab the height of a 
shipping contauier; 

the height of the port or starboard bow section phis the width of the port or starboard 
centre section plus the height of the base section substantially equals the height of a 
shining contahier; 

the width of the port or starboard bow section phis the height of the port or starboard 
ceniTe section phis the hei^ of the base section substantiaUy equals the height of a 
diiippjng container; 

the height of the port or starboard bow section phis the height of the port or starboard 
centre section phis the height of the base section substantially equals tiw height of a 
s9)ipping container; 

the height of the stem section plus the height of the bow section plus the length of 
the port or starboaid stem section phis the length of the port or starboard bow section 
- substantially equals tl» length of a shqppmg.ooutamer; 

the height of the stern section phis the height of Ihe bow section phis the length of 
port/staiboard center section substantially equab ihe length of a shipping container. 

Preferably, the ratio of lengths of the stem section, the bow section, the port or startward 
centre sections, Ihe port or staAoaid bow section, and Ihe port or starboard stem se^ 
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vdth respect to Ihe length of Ihe base section aw 3:1, 1^:1, 2.5:1, 

2.5:1 respectively. 

Preferably, «ie tatio of heights of the stem section, the bow section, the port or starboard 
centee sections, tiie port or starfx»aid bow section, and the port w 
5 with respect to the height ofiiw base section are substantially 1:1, 1:1, 0.5:1, 0,5:1, 0.5:1 

respectively. 

Preferably, the ratio of widtii of the stem section, tbe bow section, the port or starboard • 
centre sections, the port or starboard bow section, and the port or starboard stem sectionB 
with respect to the width ofthe base section are substantiaUy 1:1, 1:1, 2.4:1, 2.4:1, 2.4:1, 

}0 respectivoly. 

■/ 

T^lffB mrsTRirrf OF DRAWINGS 

Furtixer aspects of the present invention will become ^iparent ftom the followmg 
descTKptioa which is gben by way of example only and witix reference to the 
accompaiQrhu; drtiwings in "v^ch: 

/1 5 Figure 1 shows a preferred embodiment of tiie present invention of a collapsible 
water <3caft, showing the raaft in the erected configuration m plan view fi^ 

above; 

Figure 2 i^bM7wsaftoi](taleievaEtk)noftheaiiftsbownin ISgure 1; 
. Fipire3 shows a side elevation of ti)e craft shown in figure 1; 

^0 Figure 4 shows a front elevation of the craft shown in figure 2 in a partially collapsed 
configuration; 

Figures shows a j&ont elevation of the craft shown in figure 2 in a partially colli^sed 
configuration; 
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Figtge6 dbws a ddeelevatmofthe craft shown in figra in a partially coU^sed 
' cQpfiguratioi3; 

Figi3ie7 diows a side elevation ofthe craft diDV^ in fig^ in a partially coU^sed 
configuration; 

S Fi gures diows a front elevation of the craft showoi in figure 1 in a partially collapsed 
configuration; 

Figure 9 sbovvs the ocaft shown in figure 1 in a to 

FiEOtte 10 shows a hinged configuration in accordance with a preferred embodiment of 
the present invention; 

iO Figure 11 shows a magnified view of the hinged configuration shown in figure 10; 

Figme 12(b) shows a further magnified plan view of the hinge configurafion shown in 
figures 10-11; and 

Figure 12(b) shows a side ele\^tbnofthehii^e configuration diown in fig^ 
BEST Modes por C arrving qot the iNVEimaM 

'l/S The .figures 1-11 show a prefened exobodimexii: of tibe present invention in the fi>rm of a 
collapsible wat^ craft (1) enable of transporting a standard shaping container (not 
shown) when said craft (1) is deployed m its erected configuration (as shown m figures 1 
to 3) and which may be reversibly reconfigured into a colb?)sed coxjfiguration as shown in 
figure 9. Figures 4-8 illustrate various stages in the colbqpsing process. 

20 Figure 1 shows a plan view of the craft (1) formed from a plurality of sections: a base 
section (2), port and starboard centre sections (3, 4), port and starboard bow sections (5, 6), 
port and starboard stem sections (7, 8), a bow section (9) and a section stem (10). In the 
erected configuration shown in figures 1 to 3» the seetjbns (1 - 1 0) are fixed together to jform 
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a single rigid cxsA. Said fixing means (not shoiwn) may be achieved by any convenient 
means such as pins» bolts, latcbes and so fbitk 

In greater detail^ the base section (2) is fytsned as a substantially rectangular (in ptoxx view) 
base with a len^ and width substantiaUy corresponding to that of a standard shipping 
container. The base section (2) has a smooth planar lower sur&ce which £>nn$ tiie bottom 
hull sur&ce of the craft (1 1) and a port axKi starboard longitudinal edge (12, 13) and a bow 
and stem transverse edge (14^ IS) e^ctaoding laterally across the width of the base section 
(2). The i^per sur&ce (16) of the base section (2) pi:ovides the cargo deck of the csrafi (1) 
and is diniensioned lengthwise and widt^^ 
1 0 standard shipping containier* 

The deck (16) is also provided wMi a plurality secureno^nt points for a£5xing cargo to the 
deck- A vBxiety of siK^h fitments (17) may be used such as twist locks or (as shown in 
figures 1, 2^ 10 and 11) are fitted at the locations substantially corresponding to the apices 
of a contaiiuer footprint for securing thereto. Atthougji a variety of cargo may be secured 
.45 to the deck sur&ce (1^, standard shipping container arc easily guided into the correct 
potion £>r secmring by mwardly slopping ramps on top of the lift lugs (17). These cause 
the container to be centralised as it is being lowered onto ths deck sur&ce (16) for 
engagement with the ^propriate fittings. 

The port and starboard centre sections (3^ 4) are located adjacent the port and starboard 
20 edges (12, 13) respectively of the base bracket (2). In the embodiment shown in the 
drawings, all the sections^ including the port and starboard centre sections (3^ 4) are 
pivotably attached to at least one adjacent section enablmg the craft (1) to be collapsed into 
its folded configuration Figure 1 shows four hinge mechanisms (1 8) located along each of 
the port and starboard ^es of the base (2) as described in the more detail below with 
25 reference to figures 10 and 11. . 
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lbs craft (I) is also jaovjUed with port and staiboard bow sections (5, 6) and port and 
starboard stem sectioi» (7, 8) iwvotably attadied frare and aft of tho port and starboard 
cejtjtfe sections (3, 4) respectively. All the said port and starboand bow sections (5, 6), 
centre sections (3, 4) and stem sections (7, 8) are pivotably attached fore and aft of the port 
(5 and starboard centre sections (3, 4) reflectively. The remaining sections of the craft (1) 

s.- 

Le. the bow and the stem sectiom (9, 10) are pivotably attadied fore and aft of the base 
section (2) respectively iot^osed betweeai the port and start)oard bow sections (5y 6) md 
the port and starboard stem sections (7, 8). 

The bow sec^n (9) and the stmi section (10) also fimction as loading lanqps when tte 
10 craft is in contact with tte land. Double-ended Imk hin^ mechanisnis (18) attach both 
the bow and stem section to the base section (2). When intended for aquatic use and/or for 
transporting cargo» the craft (I) is configured in its erected form as shown in figures 1 to 3 
and wherein aU the sections (MO) axe secnrofyfest^ed to ea^ After use, when the 
craft has been unloaded and is required to be stored and/or transported^ the sections (1-10) 
1 5 . may be collapsed as follows: 

■ the port and starboard bow, centre^ and simx sections (5, 6, 3, 4, 7, 8) are lifted 
together and pivoted inboard (about an axis parallel to said port and starboard edges 
(14, 15)) through approximately 90** (as shown m figure 4) until they are orientated 
p^endicular to their startiiig posftion with the lower siirfece of the sections now 

/20 being aligned with the port and starboard sides (respectively) of the base section (2). 

Figure 5 diows the conapletion of this stage. During this movement, the port and 
starboard bow ajnd stem sections (5^ 6, 7, 8) are moved in coiyunction with tite port 
and starboard centre sections (3, 4) respectively. 

■ After the port and starboard sectioi^sl^ve been placed on top of 

25 . tite port and starboard bow and stem sections (5, 6, 7, 8) are pivoted about hinges 

(19) attached at the upper edge (with respect to its orientation at this stage) of their 
nnitual feces. The port and starboard bow sections (5^ 6) are pivoted towards the 
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stem whilst tiie port aixd starboard st^ sections (7^ 8) pivoted in the reciprocal 
dijceotion to^rards die bow until all fbur sections come to rest on top of the port and 
Starboard centre sections (3, 4) respectively. 

■ This pivoting moves the port and starboard bow and stem sections (5, 6, 7, 8) fiom 
the initial position shown in figure 6 through the intcmiediate stage (shown in broken 
outline in jSgure 7) until reaching the final position (shown in solid line in figure 7). 
The combined heights of the sections (in their new orientation) stacked on top of 
each other correspond to the height of a standard shipping container. 

■ Finally, the bow and stem sections (9, 10) axe folded upwards and inwards towards 
the stem and bow respectively until positioned cm top of die bow and stem edges (14, 
15) ofttie base section (2) respectively. The height of the bow and stem sections (9, 
10) (corresponding to their length in the erected configuration) m conjunction wi^ 
the height of the base i^ection (2) are equal to Ihe height of a standard sMpping 
container* 

The folded sections now form a substantially cuboid volume with the exterior dimensions 
coizesponding to that of a standard shiqppiiig container and without any signiGcanl voids or 
projections jBtomthe dimensions of same. The sectfons of the craft (1) raay be seemed 
to gether as required to ensnre the entice co Itepsed <n:aft ( 1 ) n»y be too ved as a single entity 
without inadvertent unfolding. Such releasable securement may be provided by pins, 
latches and the like (not shown). At the comer of the cuboid formed by the collapsed craft, 
twist lock fittings (20) are provided to enable standard shipping container handling 
ihcilities to xnove the craft as per standard shq[ipi^^ The process for unfolding a 

cajaft (1) to fonn the erected water craft (1) is simply a reversal of the process described 
above. 

Figure 10 shov^ the hinge mechanism arraqgement between the base Q2) wd the port 
center section (3). However, compaiablo hinging arrangements are present between tiie 
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base section G2) and the starboard c«otre section (4), bow section (9) and stem section (10). 
Hm sides of all^ur of tbese sec^ns (3, 4, 9, 10), incbiding the port cendre section (3) 
shown in figure 10 are located substantially flush against the sictes of the base section (2) in 
the erected confignration, TTins, movranent into their position in the colI^;>sed 
configuration on top of the base section (2) is not possible wdWi a sinople Gxsi pivol/hinge 
arrangement without int^dEbrenoe between the sections. 

The hinging mechanism (18) shown in detail in figures 10, 1 1 and 12(a-b) is requited to 
peroiit tiiB section (3, 4, 9, 10) adjacent the base section (2) to move vertically upwards 
T«Mst pivoting inwards towards Ibe center of the base sec^ To achieve this pivoting 
and sliding^xanslatbnal movement, the hinge mechanism (18) is located in a slot ^2) in 
the outer edge of the upp«: sur&ce (16). Hie hii^e mechanism (18) itself is composed of a 
pair of elongated rectangular linkages (23), ptvotally attached at either end via pins (21) to 
the center sections (2) and oirfboard sections (3, 4, 9, 10) respectively. In both the erected 
and collapsed configuration, the linkages (23) Ue mside the slot (22) flush with the upper 
surfitce (16) of the center section (2). 

It will be ^ipreciated that although hingmg the component secticnos togetiior i»»vldes an 
e£Boi«it and practical means of erecting and collapsing the oaft, attemative nlethods may 
be employed to achieve same. In one erobbdimsanf^ sonw or all of flie sections (I-IO) may 
be detached &om then adjacent section to be moved into the colls5>sed configuration and 
then reattached i^ a secure manner. In this method, hinges, pivots or the like are not 
necessarily required. However, this causes an additional burden in terms of the fecilities 
necessary (mai^owirar, cranes and so fmitii) fi>r manipniation of the sections. 

It will be appiedated .that variations in the arrangement of the sections in the ooUapsed 
con£^;uration are possible, for both a hinged and a detachable means of moving the 
sections. As aa. example^ the above-desa:%ed collq>sing of the craft (1) in vAocb the 
secttons are liinged together, the port and starboard centre sections (3, 4), bow sections (5, 
6) and stem sections (7, 8)' are all pivoted fi»m their erected orientation through 
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^)proximat6](y. 90^ in the collq)$ed ooxidGguifltioit However^ any or all of llie sections 
could hsLVC been moved (either by hinged linkages or by detaching moving and re- 
attaching) vertically and laterally into the collapsed configuration without pivoting. 
Naturally, this would require appropriate alteration of the widths and heights of the various 
5 ' sections. 

in order to provide the structural integrity necessary to support a fully loaded shipping 
contaiuer which may weig^ up to 24 tonnes requires the sections C2*"10) to be of a 
minimum size, (in particular in cross section) to provide the necessary panel strength. It 
has been found to ibis end, that a craft (1) with an oveiall length of 1 0(16)'^ metres wiCh a 
. 10 beam of 4*5 melires and a hei^ of 1.2 metres in its erected configuration ^ch may be 
collapsed to measure an overall length of 6(12)* metres with a width of 2.5 metres may be 
utilized to carry 6 metre containers (or 12 metre containers, as denoted by the *) on board 
flxe cacaft (1) whilst being capable of subsequCTtly folded into the dunensions of same. 
AMiough a craft (1) may also be scaled CQipropriately for 3m length shopping containers, it 
15 wiU be apparent that tow or three such containers could be fitt 

occupied by a 6 or 12m length container respectively, . Thus, ia craft (1) dimensioned to 
accommodate this long<^ containers may also be used with the 3m containers, thus 
providing greater flexibility. 

To form a seaworthy craft capable of transporting such a shipping container, the extremely 
20 tight jSt (internationa] shipping standards typically simulate a tolerajDtce of +/- 2%) between 
the above described sections (2-10) reduces possible alternative folding configincations* To 
successftilly fit within the dimensions of such a shipping container, it has been found that 
the sections must con^ply with c^ain relative proportions of the length, width and height ' 
of each sSectlon as defined below with respect to the width of a shipping container* The 
25 width of a container is used as the common denonoinator in these ratios as the length and 
height of shipping containers standards vary. These variations may be easily 
accommodated by ajqpropriate scaling of the section lengtha/he^fats. 
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La (he jfoUowing table, a ^width of apptOTdmskify 2.4m b used ai^ & fi>r ihe ]fiti6 
calculations, thoiigh this spooifio 

Table 1. Ratios of siectbrnlengihs, 'widths aiid heights v(db9ir 



Sections 


• Leogth 


Width 


[ Height 


base (2) 


0.4:1 


1:1 


4:1 


port centre (3) 


0.5:1 


2.4:1 


2:1 


starboard centre (4) 


0.5:1 


2.4:1 


2:1 


port bow (5) 


1:1 


2.4:1 


2:1 


starboard bow (6) 


1:1 


2.4:1 


2:1 


port stem (7) 


1:1 


2.4:1 


2:1 


starboard st^ (8) 


1:1 


2.4:1 


2:1 


bow (9) 


1.2:1 


1:1 


4:1 


stem (10) 


1.2:1 


1:1 


4:1 



5 It will iDDiderstood that the above xatios xxiay also vary accorduig to chaiiges according to . 
variations in the nianu&otuiing tol^i^anoe in sbippmg containers, ptedominiotpfy within +A 
2% and certainly within +A 4%. .The widths ate also ba$edn|>onanjetric qsproximatbn of 
the width as 2.4n)» whesreas the width measurement original stems &om the imperial 
measuiement of 8 feet» or 2«438m* 



1 0 Such variations do not a£fect the principle of cooperative interbcking betw<pen the sections 
and as such fell within the scope of the inventioa Similarly^ corresponding ratios of 
section lengths, widths and heights with respect to standard container lengths (e^g. 3, 6 or 
12m) or height, or indeed a nonrstiandard dimensioned container. 

It wflUi be appreciated by those sldUed in the art that alternative means of collapsing the 
. 15 erected craft into the dimensions of a shipping container may be employed, including 
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variations in hinging configurations^ col^psing sequence^ orientation of the sections in 
their collapsed configuration, and their ditnesisions and as such, smd variations &11 vtdthin 
the scope of the invention. 

Aspects of tite present inventipn bay? been described by vmy of e^rample only and it should 
be appreciated that modification^ md ^idbns may be made thereto without departing 
from the scope thereo£ 
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